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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a cathode 
ray tube with improved safety property of the 
cathode-ray tube including a funnel part at the time 
when a bulb of the cathode-ray tube is broken. 
SOLUTION: In this cathode-ray tube 1, a cathode-ray 
tube is produced by sealing a panel 2 made of glass 
and a funnel 3 with frits. A HS band 4 is coiled on the 
skirt part of the panel 2 and a film 6 for explosion 
prevention is stuck to the outer surface of the funnel 
3. Due to the film 6, fragments of the funnel 3 at the 
time when the cathode-ray tube bulb is broken are 
prevented from being scattered to the outside of the 
bulb. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The cathode-ray tube characterized by providing 'the functional film which prevents 
glass scattering at the time of cathode-ray tube bulb destruction on the outside surface of the 
cathode-ray tube funnel section. 

[Claim 2] It is the cathode-ray tube according to claim 1 which said functional film carries out 
the laminating of the conductive member at least, is formed, and is characterized by said 
conductive member making the electrical and electric equipment and magnetic shielding of 
said cathode-ray tube funnel section serve a double purpose. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the cathode-ray tube with 
which the film for explosion protection etc. is formed in the panel front face of a cathode-ray 
tube in more detail about the cathode-ray tube (CRT) used for a television receiver or the 
monitoring device for computers. 
[0002] 

[Description of the Prior Art] In recent years, the measure for enlargement and flat-panel- 
izing of a television receiver is advancing by development of an electronic technique, or rise 
of user needs. In the cathode-ray tube corresponding to enlargement and flat-panel-izing of a 
television receiver, it becomes important to aim at improvement in bulb reinforcement, 
suppressing weight-ization of a cathode-ray tube. Recently, practical analysis on the strength 
is attained with an advance of a computer simulation technique, and enlargement or flat- 
panel-ized improvement in the bulb reinforcement of a cathode-ray tube has come to be 
achieved by the design technique according to this analysis result on the strength. 
[0003] However, in such enlargement or the flat-panel-ized cathode-ray tube, in order to 
secure the reinforcement of a cathode-ray tube bulb, compared with the conventional cathode- 
ray tube, panel glass thickness turns thickness, and buildup of weight is not avoided. Here, if 
panel glass thickness is thinned for lightweight-izing of a cathode-ray tube, the problem that 
the reinforcement of a cathode-ray tube bulb falls and the explosion-proof engine 
performance falls will arise. Then, fractional replication of the approach of sticking the film 
for explosion protection for glass scattering prevention is proposed and carried out to the 
panel glass of a cathode-ray tube. 

[0004] With reference to drawing 1 and drawing 2 , the configuration of the cathode-ray tube 
concerning this invention is explained. Drawing 1 is drawing showing the appearance 
configuration of a cathode-ray tube, and (a) is [ the front view of a cathode-ray tube and (c of 
the plan of a cathode-ray tube and (b)) ] the rear view of a cathode-ray tube. Drawing 2 is a 
front view with which explanation of a safety standard trial of a cathode-ray tube is presented. 
[0005] The cathode-ray tube 1 in drawing 1 forms the cathode-ray tube bulb by carrying out 
the frit seal of the panel 2 and funnel 3 which are glass. Since the cathode-ray tube 1 interior 
is made with the high vacuum, an atmospheric pressure is always added to a cathode-ray tube 
bulb, and high stress generates it selectively on a bulb. Therefore, when an impact and 
breakage join a cathode-ray tube bulb, there is a possibility that a cathode-ray tube bulb may 
carry out implosion, and a glass fragment may disperse ahead. 

[0006] Although the safety standard is defined to it in each country, when an impact fixed as 
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basic requirements for the safety standard is impressed, it is not carrying out implosion and 
that a glass fragment does not disperse to the front also when a bulb should break. The 
example of the safety standard which is adapted for the former has 7 J ball impact trial in a 
5. 5 J ball impact trial and an american standard by domestic specification. By the latter 
domestic specification, 20J missile trial is applied in a thermal-shock trial and an american 
standard. 

[0007] In order to satisfy these safety standards, the explosion-proof band (it is described as 
"HS band" by a diagram) 4 by shrinkage fitting as shown in drawing 1 (a) is wound around 
the panel 2 periphery section (skirt-board section) of a cathode-ray tube 1, the skirt-board 
section of a cathode-ray tube 1 is bound tight with this HS band 4, and the stress which 
decreases vacuum deformation and is applied to a glass outside surface is decreased. 
[0008] As mentioned above, especially in enlargement or the flat-panel-ized cathode-ray tube 
1 , the e^loisiori-pfoof approach which combined with the HS band 4 in the flat-panel-ized 
cathode-ray tube 1, and used the film is adopted. This approach sticks the film 6 for explosion 
protection on the panel 2 or the panel face 5 of a cathode-ray tube 1, as shown in drawing 1 
(b), and it achieves the duty of **** prevention or an impact absorption. As an ingredient of a 
film 6, what added 20 thru/or a 50-micrometer binder layer (it mentions later for details) to 
thickness 100 thru/or a 250-micrometer PET (polyethylene terephthalate) film is used as an 
example. 

[0009] This approach is dramatically effective in respect of the impact absorption to a panel 2, 
and the impact impulse force over a cathode-ray tube 1 can be reduced or less to 1/3. 
Therefore, whenever [ over a ball impact trial / allowances ] can be improved substantially. 
[0010] however, by 20J missile test in UL (American insurance association) Since the X cut 7 
is added to a film 6 or it is made as [ examine / the scratch blemish 8 / on a film or glass / add 
and ], as shown in drawing 2 , When a cathode-ray tube bulb breaks with an impact etc., a 
film 6 is drawn in the interior of a bulb with panel glass. The funnel glass which collided with 
funnel glass and broke inside the bulb small (the panel glass to which the film 6 adhered 
remains in a bulb) has a possibility of dispersing in the distance and separating from the safety 
standard. Thus, while the film 6 stuck on the panel face 5 can decrease substantially glass 
scattering when a cathode-ray tube bulb breaks, it may be unable to satisfy the safety standard 
by scattering of destroyed funnel glass. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention was made in view of this 
viewpoint, and the technical problem is offering the cathode-ray tube which aimed at 
improvement in safety of the cathode-ray tube containing the funnel section at the time of 
cathode-ray tube bulb destruction. 
[0012] 

[Means for Solving the Problem] In order to solve this technical problem, the cathode-ray 
tube of this invention is characterized by sticking and forming the functional film which 
prevents glass scattering at the time of cathode-ray tube bulb destruction on the outside 
surface of the cathode-ray tube funnel section. Thereby, at the time of destruction of a 
cathode-ray tube bulb, while the funnel section had adhered to the film, it can be drawn in by 
the bulb inner surface, and a bulb inner surface can be stopped, and enlargement or flat-panel- 
ized improvement in the explosion-proof reinforcement of a cathode-ray tube bulb can be 
aimed at. Consequently, enlargement of closing-in-izing cathode-ray tube glass or flat-panel- 
ized lightweight-ization of a cathode-ray tube is attained. 

[0013] Moreover, while the above-mentioned functional film carries out the laminating of the 
conductive member to at least a part and is formed in it, as for the conductive member, it is 
desirable to make the electrical and electric equipment and magnetic shielding of the cathode- 
ray tube funnel section serve a double purpose. Thereby, the function as a capacitor for 
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smooth can be added to a functional film. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0015] With reference to drawing 1 and drawing 3 , the detail of the cathode-ray tube of this 
invention is explained. Drawing 3 is the sectional view showing an example of the film for 
explosion protection used for the cathode-ray tube of this invention. In addition, in the 
following explanation, a part of explanation of the part which shall use outline drawing of the 
cathode-ray tube explained by drawing 1 as it is, and overlaps shall be omitted. 
[0016] The cathode-ray tube 1 of this invention as shown in drawing 1 forms a cathode-ray 
tube bulb by carrying out the frit seal of the panel 2 and funnel 3 which are glass. The HS 
band 4 is wound around the skirt-board section of a panel 2, and the same film 6 for explosion 
protection as the film 6 stuck on the panel 2 is stuck as a description matter of this invention 
on the funnel 3 outside surface of a cathode-ray tube 1 . 

[0017] That is, in the cathode-ray tube 1 of this invention, the same film 6 for explosion 
protection is stuck on the part except the anode carbon button 9 and neck 10 of a funnel 3 with 
the panel 2 for scattering prevention of the above funnel glass. By this, while most funnels 3 
had adhered to the film 6 at the time of destruction of a cathode-ray tube bulb, it is drawn in 
by the bulb inner surface, and it can stop to a bulb inner surface. Since the film 6 adheres to 
the funnel 3, the funnel glass which broke small disperses in the distance, and it may stop 
separating from the above-mentioned safety standard, even if emitted to the bulb exterior. 
[0018] As everyone knows, direct-current high tension is impressed to the cathode-ray tube 1, 
and it is made as [ form / form the capacitor for smooth among electric conduction film 
(graphic display abbreviation), such as carbon generally formed in funnel 3 outside surface 
and the inner surface, and / a high voltage stabilization circuit ]. For this reason, it is desirable 
to give the same function also as the film 6 of this invention. 

[0019] Then, we decided to use what vapor-deposited the aluminum film 12 with a thickness 
of 10 micrometers on polyester film 1 1 with a thickness [ as shown in the film 6 of this 
invention as an example at drawing 3 ] of 50 micrometers. And the film 6 of such structure is 
stuck on a funnel 3 through the binder layer 13. Thereby, a film 6 can be equipped with the 
function (reservation of electrostatic capacity required as a capacitor) as a capacitor for 
smooth, and the role rate of the electrical and electric equipment and magnetic shielding can 
be made to achieve, such as preventing the are recording of a charge to a cathode-ray tube 1 
on a film 6. 

[0020] This invention is not limited to the example of a gestalt of said operation, but can take 
various operation gestalten. For example, although the example which combines with the 
panel section and the funnel section of a cathode-ray tube, and sticks the film for explosion 
protection was illustrated in the example of a gestalt of said operation, you may make it stick 
this invention on the funnel section independently. Moreover, it cannot be overemphasized 
that this invention can be applied to others, a wide mold, a Hi- Vision cathode-ray tube, a 
beam indexing tube, a flattened tube, projector tubing, etc., and it can apply suitably in the 
range which does not deviate from the main point of this invention. [ cathode-ray tube / 
common / color ] 
[0021] 

[Effect of the Invention] Since the film for explosion protection stuck on the panel section, for 
example was stuck also on the cathode-ray tube funnel section according to the cathode-ray 
tube of this invention so that clearly from the above explanation, scattering of the funnel glass 
piece at the time of destruction of a cathode-ray tube bulb can be prevented. Consequently, 
the explosion-proof engine performance of a cathode-ray tube bulb can be raised, and there is 
effectiveness enlargement or whose flat-panel-ized lightweight-ization of a cathode-ray tube 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the appearance configuration of a cathode-ray tube, and (a) 
is [ the front view of a cathode-ray tube and (c of the plan of a cathode-ray tube and (b)) ] the 
rear view of a cathode-ray tube. 

[Drawing 21 It is the front view with which explanation of a safety standard trial of a cathode- 
ray tube is presented. 

[Drawing 31 It is the sectional view showing an example of the film for explosion protection 
used for the cathode-ray tube of this invention. 
[Description of Notations] "~ 

1 [ - HS band, 5 / - A panel face, 6 / - A film, 7 / - X cut, 8 / — A scratch blemish, 9 / - An 
anode carbon button, 10./ — A neck, 11/ — Polyester film, 12 / — The aluminum film, 13 / — 
Binder layer ] — A cathode-ray tube, 2 — A panel, 3 — A funnel, 4 
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